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[57] ~ ABSTRACT

A magnetic recording medium comprises a substrate
coated with a magnetic layer comprising a magnetic
powder and a first non-magnetic powder of Al,O3 and-
/or CryO3 at a ratio of 0.5 to 15 wt. % based on said

-----------------------------------

‘magnetic powder; a second non-magnetic powder of

Ti10,, Si1C, $10,, ZrO; and/or CeQO; at a ratio of 0.5 to
15 wt. % based on said magnetic powder and a total of

said non-magnetic powders of less than 20 wt. % based
on said magnetic powder. |

4 Claims, 5 Drawing Figures
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MAGNETIC RECORDING MEDIUM

Thls 1S a contmuation of apphcatlon Ser. No. 169 459
ﬁled July 16, 1980, now abandoned.

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a magnetic'recording

medium. More particularly, it relates to a magnetic

10

recording medium which has an improved still charac-

teristic and a wearing resistance of a head of a recorder
2. Description of the Prior Arts
One of the important characteristics requlred for a
magnetic recording medium is a still characteristic: In
order to impart excellent still characteristic in a record-
ing and reproducing operation of a video tape recorder,
it is necessary to prevent the wearing of the surface of
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FIGS. 4 and S are respectively graphs showing the

relations of F1GS. 2 and 3 except using Cr;03-S1C non-

magnetic mixed powder.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The inventors have studied non-magnetic powders
which are incorporated into a coated magnetic layer of

‘the magnetic tape and have found the fact that when a

non-magnetic powder which imparts great wearing of
the head of the recorder but superior still characteristic
is combined with a non-magnetic powder which 1m-
parts less wearing of the head of the recorder but infe-
rior still characternstic, synergistic effect 1s given to
improve the still characteristic without undesired in-

- crease of the wearing of the head of the recorder in

the tape by a head of the video tape recorder. In one

system, during the still reproducing operation, two

magnetic heads which are placed with a gap of 180

degree to a rotary drum and are rotated at high speed
with a tape in a circular loop form to perform a scan-
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comparison with the incorporation of only one non-
magnetic powder.

- The former non-magnetic powder can be the conven-
tional powder made of Cr0O3 and/or Al,O3 which has

~ been used for improving still characteristic. The latter

ning. In this system, if the wearing resistance of the tape

is not satisfactory, the surface of the tape is gradually
scooped out to shorten the still reproducing time.

It has been proposed to incorporate a hard non-mag-
netic powder which is harder than a magnetic powder,
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such as powder of Cr;O3 or Al,O3 in a coated layer of

a magnetic tape. The wearing resistance of the magnetic
tape has been improved, but a wearing of the head of

30

the recorder is disadvantageously increased. As a result,
in such magnetic recording medium, there are two in-

consistent requirements of an improvement of the wear-
ing resistance of the magnetic tape for improving still
characteristic and a reduction of the wearmg of the
head of the recorder. It is necessary to minimize the

wearing of the head of the recorder and to improve the
still characteristic. .

SUMMARY OF THE INVENTION'

It 1s*an object of the present invention to provide a
magnetic recording medium which has an improved
still characteristics and imparts a low wearing of a head
of a recorder. |

The foregoing and other objects of the present inven-
tion have been attained by prowdlng a magnetic record-
ng medlum which comprlses a substrate coated with a
magnetic layer comprising a magnetic powder and a
first non- magnetlc powder of AlO3 and/or Cry0O3 at a
rat_lolof 0.5 to 15 wt.% based on the magnetic powder
and a second non-magnetic powder of TiO», SiC, SiO,,
Z1r0O; and/or CeO; at a ratio of 0.5 to 15 wt.% based on
the magnetic powder and a total of the non-magnetic
powder of less than 20 wt.% based on the magnetic
pewder The average particle diameter of the first and

second non-magnetlc powder is in a range of 0.1 to 2.

BRIEF DESCRIPTION OF THE DRA_WINGS

FIG. 1 is a graph showing a relation of RF reproduc-
ing output (dB) to ratios of the non-magnetic powders
to the magnetlc powder by weight; |

FIG. 2 is a graph showing a relation of wearing of the
head of the recorder to ratios of Al203-T10; non-mag-
netic mixed powder to the magnetic powder by weight;

FIG. 3 is a graph showing a relation of still reproduc-
ing time (minutes) to ratios of AlyO3-T1O2 non-magnetic
mixed powder to the magnetic powder by weight; and
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non-magnetic powder can be a powder made of T102,
SiC, S103, ZrO; and/or CeOs.

These two kinds of the powders having different
characteristics can be incorporated into the coated mag-
netic layer by mixing the magnetic powder with a
binder, an additive and these non-magnetic powders, if
necessary, further adding a crosslinking agent to pre-
pare a magnetic powder composition and coating the
composition on a substrate as a base. Of course, it 18
possible to mix the non-magnetic powder with the mag-
netic powder before mixing them with the binder.

If the non-magnetic powders are incorporated at high
ratio, the electromagnetic characteristics are inferior
because of the non-magnetic characteristic.
~ The graph of FIG. 1 shows the relation of the high
frequency reproducing outputs to ratios of the total of
the non-magnetic powders to the magnetic powder. As
it is clearly found, it is preferable to incorporate the
non-magnetic powders at a ratio of less than 20 wt.%
based on the magnetic powder. The graph shows the
data of the combination of Al2O3 powder and TiO;
powder. The same tendency is found in the other com-
bination of the other non-magnetic powders.

The ratio of the two kinds of the non-magnetic pow-
ders should be selected to be the optimum ratio so as to
give a desired balance of both characteristics of the
wearing of the head and the still characteristic evalu-
ated as a still reproducing time because these character-
istics are depending upon variation of the combination
of the two kinds of the non-magnetic powders. In the
selection, the maximum ratio of the total of the non-
magnetic powders should be considered. In usual, each
kind of the non-magnetic powder is incorporated at a
ratio of 0.5 to 15 wt.% based on the magnetic powder.

With regard to an average diameter of the non-mag-
netic powders, it is usually found that the still character-
istic is improved depending upon the increase of the
average diameter whereas the wearing of the head 1s
increased. When the diameter is too small, the still char-
acteristic is inferior. When the diameter is too large, the
electromagnetic characteristic is inferior. Therefore,
the average diameter of the non-magnetic powder is
preferably in a range of 0.1 to 2.

The present invention will be further illustrated by
certain examples and references which are provided for
purposes of illustration only and are not intended to be
Iimiting the present invention.
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EXAMPLE 1

A magnetic powder composition ccmpnsmg the fol-
lowing components was prepared.

Cobalt-adsorbed iron oxide magnetic powder: 400 g
Nitrocellulose: 30 g.

Polyvinyl chloride type resin: 15 g.

Urethane elastomer: 40 g.

Carbon: 20 g.

Into the magnetic powder composition, TiO; and
Al;O3 powders were incorporated at various ratios to
prepare each magnetic composition and then, isocya-
nate type crosslinking agent was added and the mixture
was coated on a polyester film to form a layer having a
thickness of about 5u to prepare each magnetic tape.

FIG. 2 shows relations of the wearing of the head of
- the recorder to ratios of Al203 and TiO; powders to the
magnetic powder.

- The graph shows the fact that when only Al O3 pow-
der was incorporated as zero % of TiO; powder, the
wearing of the head was remarkably great even though
only 1% of Al;O3; powder was incorporated. In a range
of a small amount of Al,O3; powder, the wearing of the

head was increased depending upon the increase of the

amount of Al;O3 powder but the wearing of the head
was decreased depending upon the increase of the
amount of TiO; powder.

- FIG. 3 shows relations of the still reproducing time to
ratios of AlO3 and TiO; powders to the magnetic pow-

der, as FIG. 2.
The graph shows the fact that when an amount of

Al20O3 powder was small, the still reproducing time was

remarkably short. When an amount of Al,O3; powder
was zero %, even though an amount of TiO; powder

was increased, the still reproducing time was not sub-
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In accordance w:th the process of Example .1 except
that the isocyanate type crosslinking agent was not
incorporated, each thermoplastic type magnetic tape
was prepared. The still characteristic was deteriorated

‘and thus, the tendency of the characteristics was sub-

stantially the same as that of FIGS. 2 and 3.

In accordance with the process of Example 1 except
using each of the other known thermoplastlc resins,
thermosettable resins, reactive resins or mixtures
thereof was used as the binder, each magnetic tape was
prepared. As a result, the still characteristics and the
wearings of the head were slightly varied and thus, the
tendency of the characteristics was substantially the
same as that of FIGS. 2 and 3. Therefore, the effects of
the binders and the additives are negligible i in the pres-

ent lnventlcn

. EXAMPLE 3

In accordance with the process of Example 1 except
substituting the Co-adsorbed iron oxide magnetic pow-
der by y-Fe O3 powder, Fe304 powder, Co-adsorbed

- Fe304 powder, ferromagnetic alloy powder or a mix-
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stantially increased. When a ratio of Al,O3 powder was -

more than 3%, the still reproducing time was increased
to be about 220 minutes. Moreover, if a ratio of TiO»

powder was higher in said condition, the still reproduc-
ing time was further increased. |

It was possible to increase the still reproducing time
for 80 to 100 minutes longer than that of the incorpora-
tion of only Al,O3 powder and to reduce the wearing of
the head of the recorder to & to § by combining TiO;
powder with Al,O3 powder in comparison with the
incorporation of only Al,O3 powder. The other charac-
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teristics of roughness of the head and surface character-

istics of the magnetic tape of the combination of TiO;
and Al,O3 powders are usually superior to those of the
incorporation of only Al;O3 powder.

The optimum balance of the wearing of the head and

the still characteristic can be obtained by combining 1
to 15% of TiO; powder and 1 to 15% of Al,O3 powder.

EXAMPLE 2

In accordance with the process of Example 1 except
substituting the polyvinyl chloride type resin by the
same amount of a polyester resin in the magnetic com-
position, each magnetic tape was prepared. The same
wearing of the head and the still reproducing time char-
acteristics as those of FIGS. 2 and 3 were obtained.

In accordance with the process of Example 1 except
that nitrocellulose was not incorporated in the prepara-
tion of the magnetic composition, each magnetic tape
was prepared. The same results as those of Example 1
were obtained.
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ture thereof, each magnetic tape was prepared and the

characteristics thereof were tested. The results were
substantlally the same as thcse of FIGS. 2 and 3.

EXAMPLE 4

In accordance the process of Example l'ex'cept usin g
Cr203 powder which has the same characteristic as that

of AlLO3 powder and powder of SiC, SiQ;, ZrO; or
CeO> which has the same characteristic as that of TiO,

powder in various combinations, each magnetic tape

was prepared and the characteristics thereof were
tested. The absolute values were slightly different but
the tendency was substantially the same as that of
FIGS. 2 and 3 in all cases. |
Among the results of these tests, the graphs ef the
Cr203-31C mixed powders are shown in FIGS 4 and 5.
We claim: ,
1. The method of improving the still characterlstlc of
a magnetic tape without undesirably increasing the
wearing of the head of a recorder, comprising:
applylng to a tape substrate a magnetic layer compns-
ing a mixture of a magnetic powder in a synthetic
resin binder and a non-magnetic powder compo-
" nent consisting essentially of a first non-magnetic
powder of Al,0O3, Cry0O3 or mixtures thereof and a
second non-magnetic powder of Ti0;, SiC, Si10,,
2107, CeO; or mixtures thereof, both of said non-
magnetic powders being present in said magnetic
layer in an amount ranging from 0.5 to 15 weight
% with the total of said non-magnetic powders
being less than 20 weight % based on the magnetic
powder, wherein the average particle diameter of
said first and second non-magnetic powders 1s In
the range of 0.1 to 2. .
2. The method of claim 1, wherein the amount of sald
first non-magnetic powder is in a range of 1 to 15 wt%
based on the magnetic powder and the amount of said
second nonmagnetic powder 1s in a range of 1 to 15
wt% based on said magnetic powder. |
3. The method of claims 1 or 2, wherein said magnetic
powder is powdered Co-adsorbed on iron oxide, -
Fey0s, Fe304, Co-adsorbed on Fe304, ferromagnetic
alloy or a mixture thereof. =
4. The method of claim 1, wherein sald first nonmag-

netic pcwder is ALOs3 and sald second non-magnetic

pcwder 1S T102

£ & . £
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